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(57) Abstract 

Cyclic tetrapeptide derivatives represented by general formula (I) or pharmaceutical ly acceptable salts thereof: (wherein R 2 , and R 22 
are each independently hydrogen, linear C,-C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may 
be bonded, or branched C 3 -C 6 alkyl to which a nonaromatic cycloalkyl group or an optionally substituted aromatic ring may be bonded; and 
R, and R 3 are each independently linear C r C 5 alkylene which may have a C r C 6 side chain, and the side chain may form a fused' ring 
structure on the alkylene chain). Histone deacetylase inhibitors, MHC class I molecule development promotors and drug compositions, 
containing as the active ingredient the above tetrapeptide derivatives or pharmaceutical^ acceptable salts thereof. 
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hmt^m<o\i7. v >f7tf7- tfasaiMtfcMHc class- i^aaffisi 

)Bi:Ot©i6fli, Mt>*K, sir IE 1" 6 k: 7. h >f7tf7- t?MflUB**vM£ 
MHC class- I^#g:&(Otf£fl3£ML&, ffifcaflSOESg/g&fcfc-rs 

^M^fcESOI-Sfci&OStJRa^^fcLTMHC class- Ifl-?* 
*©«Bifi*iSKfl5iL't^S. ft&JMi, MHC class- I^^^»J^S d t 

aen**^jS*n, -n^^gB^a^di^i-^m^^MHc ciass-i^tc 
J:y»**n*. agams, MfggttTm^ decease* 

dOMHC class- I^f OM^fiTl/T*J<J, t&KOftaSEJMC «k SftfifrHMftfe 
fi©a«*tt»«l«:a«Ii:UfcW«{CtJV^, fSTU/cMHC class-I^^O^ 
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m * isi is $ -t*- * c: t -cjaaa m tfj&s $ n « r n & * $ * * ^ m **« § $ nx 

Tfcfcvvc, {STLTV^MHC class-I^^f&JaSrMHC class-Ijgfe^©#A 

IK^rUTV^'S (Tanaka, K. , Isselbacher, K.J., Khoury, G. , and Jay, G. 
Science 228, 26-30, 1985; Tanaka, K. , Gorelik, E. , Watanabe, M. , 
Hozurai, N., and Jay, G. Mol. Cell. Biol. 8, 1857-1861, 1988^ . 

tz*>x\ mhc class- i f ©eBiMoiiiiiii 

(EJii-S^fcT'. MHC class- \ft?<D%mti&m2 nz> z ttmft-z 

'J « huIE*^ l/#7-A±0DNAfe$ £6. :0f-^«#55 

®U RTaS»fi*J^7ir-9 L ;Hb©f^|»lHllE«:MoT*5';, **l/;*y- 

IP f ^ fB fi? C & o T v * h £ £ ft T ^ 6 . 

* s $g££ftT^.5 0 IP*,, ■7f->©fll3igaS"C*5 tT. h >i:-t©7-t 
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fbtflflSSftS**, C©fc*b>r7irf-7-tf0B!^Sttfclfig-rSi:, 
>A (trichostatin A) ^0 2 h y#*i/y (trapoxin) Sltftfefflv^ 

s^iniiscfipffl^-arsj:, iRBiasjiBoia«* s §i*)ec;^n, Usui: ut amis 

7* hMb£&©K-trapfc B v*fc 77^f^ -77 y tltz t 

class- lft¥f£&lZftbXtfeMftm*&t'%f&&1) i $>&&<D<D, Zft£X<D 

mhc class- i^^ir^-rsMM^^-rviT. hy^T-^^y-^mmm. 

&£LXmmmgi> i &Z.&Wm*&t(DX\ MHC class- l7>?f§Si<£3i(::#-5, 
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tot, *mMiz. iBffi»aiflaT*©MHc class- i^fgmtw^i-sffiMf^ 

*HBJ(i> -85^ ( I ) . (D , 0") X(i ( I'") ■-C3*3*i63RjR? > 
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(I'") (Ifc^Tli, R,„ R 12 , R 21 &t>*R 22 ©'>&< 1 1 1 oli^D^^ 
class - I^?^M3i^J?:Jf «-T5„ 
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B9 2& b?#*i'>mmft<Dft : ?-®m**?, 



6. -JK^ (I) ~ (P") Oft^Wlfcl^T, R,„ R 12 , R 21 &tfR 22 fi, 

« 7 ;mf ^as u < liM^s % wi- h z 1 1, & ^ ^#3ga$iss£ u x t, j: t 

^*»3^6 0^(K©7;mr;H6i:UT<i, **;HS. x*;i,g. :/ntf;ns, 
7*;^, *>*;i/». ^=^>;i/£. -fyyDt'M, -rv7*;us, tert- 

7*;i/S, sec-*.>*;l^a s tert-^>*;i/S, l-xf;v-i-^ *;u-7d bVl/ 
1, l-i/*^ f;^D bVHf If 6 ; i: ^'t'f KISmmmftTJU** 
^^DyatVH, i/#uzf*JV^ i/^u^y^-jvm. */Vu 

4-^ h P ^ > V)\>^m tmtf&Zt £ § . 

jv*uymzm-f. zzx\ &tm%ti~6(DttmM£LTi^ trim, x* 

7*;us, *>*;wa, ^S^Sfc^Mf s c fc**-o* s. 

tt^afcfcfcjBia-tsT^i/vafc UTii, i,2-7i-i/>i, 1,3-71- 
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uym. 2, 3- try vvym, 4, 5- try v=-u>& ZA-^v^W-vy, 
2, 4- e y u 3, 4- ^ y u >, 2, 3- tf 7 > . 4, 5- tr y 5 v~ v 
>. z,4-W y % 4, 5- try #V-vym*miz>z.ttfx-%z>. 

TfeT, -fcS (I) ~ (I"') CD^^^T*^^nS4?l©^^iii*\ 
BP*>, ft<D-fl2:i$ (II) : 



OH (ii) 

(5£cf\ R,li. (I) <DR, i: (1 T-^$ a -7 5 J ft. 

-IS^ (III) : 



(5$*, r 21> R 22 (i, ^n^n-^ (i) £>r 21 , R n tmbmzm-t) x-^s 

^6a-7 5yiE, -$5£ (IV) : 





(HI) 




HO 
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.OH 



HO' (V) 
-C^StvS a-75 JWl, znh-m^, (II) ~ (V) T';^ 2*1-5 4*1(0 a - 

(V) ©ffl«*^jK*^;i/*4fcKD*^AKti»i([Ufct,©-e*«. 
*H0J©-IS^ ( I ' ) T^S*i6«tt7^7*7*K&*#ti» mriB©- 

{Hfl^W-rs a-75 J K©ffiB%^HU/ct»©"C*-S. fiP*>, (I) t? 

S^^i^f h v*-?* Kf^frKfci^TIi, -Jtt^ (II) ©7^y^cDffi 
a* s ajK*«:^t» 4 SI|!Rffl!l»%Wr675 yHT'***s, (IT) T'^$ 

ns^f- h7^yf Kttwm. HKa (i) -c—ftss (no ims-taffi 

IE* S a % ^^SR^M ft S a -7 5 y i: & o T V^S . 

do din twffl^-r5ffia*HN-fnfeaft*%^t»«ttffl!i«i'fe 

a-7 5 y Kfc&ofcfc©"T?*>«&. 

stw, -is^d'") T-^^tisM^^ii-^ (i) T-©-fl25$ (id atr 
din Kfiisi-s&a^v-rtit, a&tmit^tjmtkmmzm-tzT $ j mx 

*5&bj©-jk« (i) -e^^tisTO^yf- Kcfc^t, -tntfli^c-rsa 

36tt©*jA*»?>, £t,— ^©7 5 y$fBS(i, flSCT^yiSSJ:^ 

6:£ftIBgft £6:: U\ ^frWt-i±» wtvf? 4»©a-75 y$© 

£ftI2Mft. ii>&< fcfc l -?Xf±2oftD— y, ft L -fct-th t 

^WK^i&tt-e****, -?•©*§£ fi-flSi$ (III) £fcj£ (IV) ©75 y^© 
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«fc <J » * U < (£, f<fIE4?II©7 5 y$?cD9*>, (IV) t^Sns t©t D 
-#£«ftU 3*I£L-#(i31iR-f 6. *SvM£, (II) Xtf 

(IV) T-^^nSti©*, D-flsfcfcftU S« 2S%L— frca^-tSi: J:v\ 

JSttr h7^^f h*©S£8B$H±, Mia© -125$ (v) ©7 5 y iH' &*-t 

#T 5ffc#Jfc#*>» ^ IK*P(D^qr52W«:iaiPaiT'** h7^#^> 
BUM*®*!**:/*- KSP©«^li:|ISCfl*iCllIbt»cot?«>6. IP*,, dcD^ftf- 

^^fro^u mm<D-mi& (v) ©7 5;ii:^t5iitKD^^A 

tt^T, ESS 3i(Da -75 J Ml*. -£<D{l!l8l£ fJffl UT fc* h >f f 7't ^ 

^ (iv) ©it7 5;t(t hubBct)-is^ (v) ©75 yicft^tsiih 

S-ffficDSlt,!*, 7'Dij>i:fcMHh , J^f t 0 ^U->*>-2- 
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*%w<d-m& (i') (ontt.'r h 7 nmmz. en ©ss 

V^T, flPI:0^-«l5S(II)~ (V) 075 -/K©«ftt±, (I') (DM 

5$(II)~ (V) ©75 y i?©3£^@Bg{lKUTt, -J&5$(IV)0SM*a-7 5 
5 Sffe L -#1:1-5, fcS^fck ^©Mfrt&S «k 5 KiSft-fS i: «fc U«P 

*^B^o^ig^ d") ©s^f b7^yf Hti^ii, -iaxs 

(I) ©TOx h 7^7> K8H»fleC*Jtt (III) i:/Tta-75; 

-fl25$(II)~(IV)©75 y$*©«!(£> -flSiS (I) ©i»5RTh7^7*f-KSI 
«#(ifoH>T»*Lv>-^(ll)075yBftoa^». -125$ (I") ©TO 
r h 7^7f- KRiiftlwfcHvCfc, 3»C» * Uv>t,©T'&5. 
&tz, *^BJ£D-|S^ (I'") ©TOr h^7*f- h*S§g#(i, 
(I) Oitr h 7^7"f F»(:foM^-te (II) i:^fa-75;» 
£aj^2?l£^k > TO#fS&&^£^7 5 ^ ®E(Ig ti^./ct ©K*BM§1-5. fife 
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(II0O75 ^iloa^Ji. d") ©JSttxh^^KBHMfrfcfc 

#fPJ©-J$i$ (I) ©JS&f- h^^y^ h*S§*Sft<±, ±$1--5 £fc'J. - 
»*(II)~(V){l3%i-4 80a-7 5ytt«:ajfl6MC»i: l/*C. ^^HfllOJg 

6M^fb7^^HJ:U (V) i:^to-75;8© 

#5. &T©C©8ljiIgfc«IESi"tS. &fc\ Wfh^^^K^li, 

ffl^SCilA^SS^ ^©MT'fi, (IV) -Cff3tlS*l:tfU-7 

5;8S:C*i:, -«*(V)T?«*n* a -7 5 y iE^N^ii-t'SII^OT- h 

USD *#©$>, hV> St/fh7^^H©^ 

asft^v^x^f-MbUTfiittiyfc-jtts (v) ©75 ^g^ig^u-can* 

fcfc\ :caic:8v>T, MM75 y $?©7^ y«KSt::(±Boc-s (tert- 

;U^>->;USra©^©(Ilitert-y7 c ^X7.T-^^ffll\ DCC/H0Btj£ (I J: »J 
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(112) W**#»?ffit«k63Btt^^ h*©^j5g 

(VIII) tv^$tl6^yf K&JB^£j^l/10S*DMFK}g#L0. imM 

-fV^D^Vxf^T^ V&tfHATU (0-(7-Azabenzotriazol- 1 -yl)-l, 
1, 3, 3-tetraraethyluronium hexaf luorophosphate) fcilJ*.. l£[$a"O30#|tij 

tK^-TS. 91*811*, suiaoDMF^d. -$5$ (vili) t-/7*^^7 , f H 

(113) fflllit: KD^+fAil»iA 

t?B0Ptt* ft »*P U 1 ttlWflt#Lfc. £iSi»7tt. DMF£fS£U 7KT*t77>t 

WttttJUii: U-IS^ (I) T'/T 2*1 5. 
#fgBJ©-^iS (D . (I") . (I'") V&Ztl&mkThyU** 

mmmztobxt. ±jtt*iin:ti;t, i^ofh^^^f kom^ 
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$ & % f y m L # £ { i «fc 0 £ j£ * fr 9 d t ifi V a 6 . 

#38E©MHC class- I^fgm(EM3Wli, ±"CIfcBJ Ufefflff**!*:: H K D * 
fc^rT*. -tOMHC class- I^»31(Siif^ffll±. h >f7t b'gg 

iMiOPII^KD^^tjf, (SJISftfcMHC class- lft?%mz&®1rZ, 
#3PJ©gp£#lJ»(i, luIH^MHC class- I#^fg^{gMM £*UJ8 
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(Omm*0. 1 ~ 5 0 m g/k gOfSBL tfrt b < Ji, 0. 5 ~ 1 0 m g / k 

^T^KR***©*-* 4ffftfc£ffliStt, BP*>, MHC class- l^?»li(Ejt 

Aib:2-7 5 y-fVg&iL Asu(NHOH) :2-7 ? V-8-t KD#-fr3 h'tf^VZllL 
Acc5: 1-7 5 y D/^># Acc6: 1-7 5 ^ i/9 P^lf V 

-i-#;i/j#>gi, Acc7: 1-7 5 J i/fa^-ffy-i-JiJUtfy^ Acc8: 1-7 5 

J i/?U#? #l/-l-fiJl#yM, lAin:l-7 5 J -f V^V-l-^/fVi, 
2Ain: 2-7§>''('V^>-2-*^>8, Pip: If * □ U >K % Cha:7^y->^ 
D^#*/;l/77 — V 
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1 ) CHAP-15; cyclo ( -L-Asu(NHOH)-Aib-L-Phe-D-Pro- 
CHAP15 




Xm Z-L-Phe-D-Pro-OtBu 

Z-L-Phe-OH ( 2.25 g, 7.5 raraol ), H-D-Pro-OtBu ( 0.862 g, 5.0 mraol ) 
£DMF ( 10 mL ) fcfcMWU *KJUTH0Bt H 2 0 ( 766 rag, 5.0 mmol ), BOP 
( 3.3 g,7. 5 mraol ), h Uxf/P7> > ( 1.75 raL, 12.5 mmol )£#D;L, 2Bf 

mnwbtz. Eu&m*mm&. mm^juzmmb, 10% ^x>^, 4% 

NaHC0 3 «J:t>'iafP^7j<T')ig^^^L/c o &7j<MgS0 4 X'&M'ik, &*L mfflto 
*y 7 yi/z-i/t) fiVhVU-? h^77^- ( CHCI3 / Me0H=99 / 1)T*HS^ 
U ^ia^fb^^l.403 g ( 62% )*mVtmt LTf#/c 
Rf= 0.83 ( CHCI3 / Me0H= 9 / 1) 

1112 H-L-Phe-D-Pro-OtBu 

Z-L-Phe-D-Pro-OtBu (1.403 g, 3.1 mmol ) £Pd-C£ ffi l^TM^, &MM 
tcK.}: DZS£|&£U7c 0 10B#P H 1££&£fTl\ Pd-C£M jlUM&jMf^ 4% 
NaHC0 3 T'4»^UMxf-;l/(IJfimL/c o ttdr$£Na 2 C0 3 T'i£!l&fJL HSIE 
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-fbl^O.853 g, ( 86% 

Rf= 0.50 ( CHC1 3 / MeOH= 9 / 1) 
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IfI3 Z-Aib-L-Phe-D-Pro-OtBu 

H-L-Phe-D-Pro-OtBu ( 0.853 g, 2.68 ramol )£Z-Aib-0H ( 954 mg. 4.02 

mmoi )*±mxm(Di3mzmbm£Ltz. m$kVd*7 7v>=L->v*¥)v? 

Dn^77^f- ( CHCI3 / Me0H= 99 / l)-C!fiMS[U ^M^tll.23 g 
( 85% 

Rf= 0.75 ( CHCI3 / Me0H= 9 / 1) 

XfS4 H-Aib-L-Phe-D-Pro-OtBu 

Z-Aib-L-Phe-D-Pro-OtBu ( 1.23 g, 2.28 mmol ) £Pd-C£ m l^TM^ 
SMl7Ci:i: UZ«£fi&3:U/i. 10B#KSJCS5:t7i\ Pd-C£?liMU@^£M 

4%NaHC0 3 T-4'?aU^iKx^;K;aaiL/c ( , M di^tNa 2 C0 3 T-^^m> ttffi, 
HflBffc^O. 726 g, 1.80 mraol ( 79% 
Rf= 0.50 ( CHCI3 / Me0H= 9 / 1) 

XH5 Boc-L-Asu(0Bzl )-Aib-L-Phe-D-Pro-0tBu 

H-Aib-L-Phe-D-Pro-OtBu ( 0.726 g, 1.80 mraol ) £Boc-L-Asu(0Bzl)-0H 
(1.02 g, 2.70 mmol ) £ ±&xm\<D%miZ <fc D U fc„ Mtt^7rr> 
ai/'J^^l/^DTh^y?^- ( CHCI3 / Me0H= 49/ 1)T'HS*U ^IBft 
£!£|993 mg (72%)£#/c„ 

Rf= 0.71 ( CHCI3 / Me0H= 9 / 1 ) 

XUS H-L-Asu (OBz 1 )-A i b-L-Phe-D-Pro-OH. TFA 

Boc-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0tBu ( 993 mg, 1.30 mmol ) IZ h V 7 

Jl^rumm (3 mL) ^zK^TT-iP^., BocKfccktfigH:/f-^x*x;u<D|&£ 
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;U (l:5)T*IHfcU *t£SEBIl/fc. fIIEfl:£tl737mg, (78%) fcfcfc. 
HPLC: Rt=8.66 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CH 3 CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 

Xffl cyclo (-L-Asu(OBzl)-Aib-L-Phe-D-Pro- ) 

H-L-Asu(0Bzl)-Aib-L-Phe-D-Pro-0H TFA ( 30 mg, 0.042 mmol )£DMF 
( 400 mL) IzmMZit, 0. 1 MCDm&^&Z&oWLfebtz. DMF}^^(I10% 
D1EA/DMF ( 0.3 mL, 0.17 mmol )fc<fct>'HATU (25 mg, 0.066 mmol ) £jjn*., 

7 'ikRfom^mtL , rax?-;w;?§8?£-t^ 10%;7X>$L 4%NaHC0 3 ^J: 

umm-k^x-m^mwi^t^ &i7j<Mgso 4 x^mt. mm. «fe^7rr> 

ai/'J*WD7h^77-f - ( CHC1 3 /MeOH=99 / DT'fiiiiU Utlit^ 
®)15\ mg (61%) *mz. 
Rf=0.78 ( CHCI3 / MeOH=9 / 1) 

HPLC: Rt=18. 15 min (column: MS GEL C18, 4.6x150 mm 30-100% linear 
gradient 

CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 mL / min ) 

Xfl8 cyclo (-L-Asu-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu(0Bzl)-Aib-L-Phe-D-Pro- ) ( 151 mg, 0.256 mmol ) £ * 

lil/:, 5B#5a£ffc;£fTV\ Pd-C£M L * # J U mmt^ty 

124 mg (97%) *%tz. 

HPLC: Rt=6.32 min (column: Wako pak C4, 4.6x150 mm, 30-100% linear 
gradient 

CH 3 CN / 0.1% TFA over 30min, flow rate 1.0 mL / min ) 
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XM9 cyclo (-L-Asu(NHOH)-Aib-L-Phe-D-Pro- ) 

cyclo ( -L-Asu-Aib-L-Phe-D-Pro- ) ( 124 rag, 0.248 mmol ) £DMF (3 
mL ) tZ'MMbfctfi-F. t: YU*i/Jl>7$ ( 86 mg, 1.24 mmol ), 

HOBt H 2 0 ( 57 mg, 0.372 mmol ), BOP (165 mg, 0.372 mmol )£iin*., hV 
If ^7 5 > ( 0.24 mL, 1.74 mmol )£8siflUfc. 2ttHIJXft&, E Jfc » ffl 
HBUlmL2: UfcCO*>» LH-20 (2x85cm)#7A (fcliSjfcDMF) Hi U ffiSUfc. % 
ttttlfttwi »;«Eft^tt95 mg (74%) 

HPLC: Rt=16.32 min (column: Wako pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1 %TFA over 30min, .flow rate 1.0 mL / min ) 
FAB-MS: m/z=516 ( M+H )+ 

(HfiS$J 1 ) CHAP -54; cyclo ( - L-Asu(NH0H)-Acc5-L-Phe-D-Pro- )<D& 




HPLC: Rt=17.04 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
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gradient CH 3 CN/0. 1%TFA over 30min,.flow rate 1.0 mL / min ) 
FAB-MS: m/z=542 ( M+H )+ 

(HJfe$J2) CHAP -55; cyclo ( -L-Asu(NH0H)-Acc6-L-Phe-D-Pro- ) 




HPLC: Rt=18. 25 min ( column: MS GEL C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN/0. 1%TFA over 30min, . f low rate 1.0 mL / min ) 
FAB-MS: m/z=556 ( M+H ).+ 
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(HfiiS$l3) CHAP -71; cyclo ( -L-Asu(NH0H)-Acc7-L-Phe-D-Pro- ) 




±ISCHAP-15<7)£$&«t;£$U*:. 
HPLC: Rt=19. 24 min ( column: Wako pak C18, 4.6x150 ram, 0-100% linear 
gradient CH 3 CN / 0. 1 % TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=570 ( M+H )+ 
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(HS6$|4) CHAP -76; cyclo ( -L-Asu(NH0H)-Acc8-L-Phe-D-Pro- ) <D£ 




±facHAP-i5©^fiKj*(cqti;^U/c. 

HPLC: Rt=18. 72 rain (column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1 %TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=584 ( M+H )+ 
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CHAP -81; cyclo ( -L-Asu(NH0H)-2Ain-L-Phe-D-Pro- ) <D£ 




±|fiCHAP-15©^}*limb^U/c. 
HPLC: Rt=18. 20 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1%TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HflS0>J6) CHAP -82; cyclo ( -L-Asu(NHOH)-lAin(f )-L-Phe-D-Pro- )<D 




±UCHh?-l5(D'£f&mizmb£]$,Ltz. (lAin(im mmM7 (DlAin(s)t 

HPLC: Rt=16. 26 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1 % TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 
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(HMJ7) CHAP -83; cyclo ( -L-Asu(NHOH)-lAin(s)-L-Phe-D-Pro- )<D 




±IBCHAP-15tD^^{im \stz. 
HPLC: Rt=17. 13 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1 %TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=590 ( M+H )+ 



WO 00/52033 



PCT/JPOO/01141 



( 



»J8) CHAP -91; cyclo ( -L-Asu(NHOH)- 2Ain-L-Phe-D-Pip-)<7)-£ 





±l3CHAP-15©£j£i£KH!l;£fifcOfc. 
HPLC: Rt=19.07 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1 %TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=604 ( M+H )+ 



(3IMJ9) CHAP -90; cyclo ( -L-Asu(NHOH)- Acc8-L-Phe-D-Pip-)© 




25 



WO 00/52033 PCT/JP00/0 1141 

HPLC: Rt=20.08 min ( column: Wako pak C18, 4.6x150 mm, 0-100% linear 
gradient CH 3 CN / 0. 1 %TFA over 30 min, flow rate 1.0 mL / min ) 
FAB-MS: m/z=598 ( M+H )+ 



(HJfe#Jl 0) CHAP-86;cyclo(-L-Asu(NH0H)-D-Cha-L-Ile-D-Pip-). 
CHAP-87 ; eye 1 o (-L-Asu(NHOH)-D-Cha -L- 1 1 e-L-P i p-) <D£f$, 






CHAP86 



CHAP87 



Xm Boc-L-Ile-D,L-Pip-0Bzl 

Boc-L-Ile-OH 1/2 H 2 0 (3.92 g, 16.8 mmol). H-D, L-Pip-OBzl HC1 (3.57 g, 

12 mmo 1 ) fc J: t>*HATU (7.75 g, 18 mmol)£DMF (15 mL) {I 3fc?frTEt,N 

(4.76 mL, 30 mmo 1 ) £ iQ Ufc. §*S£xf- 



)V (120 mL)VM&L> 10%^x>U*»«[, 4%NaHC0 3 *»$, fiSW£iS7jcT* 

£f£*im> 77T>i^D7h^77^- (3.5 x 20 cm, BBfljgft CHC1 3 / 
MeOH = 99 / 1) \Z «fc o T»K LBoc-L-I le-D, L-Pip-OBzl (5.90 g, 13.8 mmol. 
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Rf=0.50 (CHCI3 / MeOH = 49 / 1) 



PCT/JP00/01141 



XfI2 Boc-D-Cha-L-I le-D, L-Pip-OBzl 
Boc-L-Ile-D.L-Pip-OBzl (432 mg, 1 mmol)£TFA (3 mL)(I?gg¥U fcftT 

SiMtlSS^ ^i£Tl2^UH-L-Ile-D,L-Pip-0Bzl TFA 
(638 mg, JR^ 144lK)^#tfi, .1*1^ DMF (5mL)!:gS^^ Boc-D-Cha-OH 
(326 mg, 1.2 mmo 1 ) £ Jp Hfc^XfrtftT HOBt H 2 0 (230 mg, 1.5 mmol,1.5 
^fi), Et 3 N (0.52 mL, 3.7mmol, 3.7 ^*), BOP (663 mg, 1.5mmol, 1.53 
S)fcilll*. £i&"T?15H$[ffl8t#Lfc. U&fc. Wlx^;l/ (100 

mL)t?»fctiU 10%^x>i|7jcj§», 4%NaHC0 s *^fR, fijWA**t?'ttlf r tl 

77r>a^D7^77-f- (2.4 x 14 cm, M§S&& CHC1 3 / Me0H = 99 / 
l){r«toT|»»LBoc-D-Cha-L-Ile-D,L-Pip-OBzl (565 mg, 0.96 mmol, W 

Rf = 0.27 (CHCI3 / MeOH=49 / 1) 

Ig3 Boc-D-Cha-L-Ile-D,L-Pip-OH 

Boc-D-Cha-L-Ile-D,L-Pip-OBzl (565 mg, 0. 96 mmol) £MeOH (10 mUKjgjS? 
U Pd-Cftft& (250 mg) tip X, 7K^^TT*15B#ra^ U^>i/>xzf^ 
SSfclito&Lfc. Pd-C«&£jgjatyfc& % MeOHfc®£Ug£$gJgUT, Boc-D- 
Cha-L-Ile-D,L-Pip-OH (459 mg, 0.93 mmol, JR* 97%) 7 * — A*ttt»%W/c. 

IS4 Boc-D-Cha-L-Ile-D,L-Pip-L-Asu(0Bzl)-0Tmse ' 
Boc-L-Asu(0Bzl)-0Tmse (535 mg, 1.1 mmol, 1. 2*35) \Z 7j<^TTFA (3 mL) 

tip*., 30^raM"ejJ£aUBoc»oi»i%*}c:«:ofe 0 tfah&& % MUT^ 

*§LH-L-Asu(0Bzl)-0Tmse TFA ZHZdU? (5 mUKfcjKS-tf, 

Boc-D-Cha-L-Ile-D,L-Pip-OH (459 mg, 0.93 mmoDtJpA, tft^-CfotftT 
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HOBt H 2 0 (213 rag, 1.4 mmol,1.5 %M), BOP (616 mg, 1.4 ramol, 1.5 ^*), 
Et 3 N (0.48 mL, 3.5 ramol, 3.7 ^*)^iPA, ^UVl5^mm^ L tz. £f&$ 

£Mu*:fiL mm*-** (ioo mD-eaaiu. 10%^x>^ 7 J<^ 4% 
NaHco 3 7j<M, Mw-ki&7kT~? m 'nimm® b % ilv^i/^t-m 

mm.^^^^Ltz,, 77'y^a^P7h^77^f- ( 2.4 x 

20 cm, mmmm CHC1 3 / Me0H = 99 / DCiotfl^L/ Boc-D-Cha-L- 1 1 e- 
D,L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.93 mmol, » lOOJMTOSrttTc. 
Rf = 0.20 (CHC1 3 / MeOH = 49 / 1) 



131 5 H-D-Cha-L-lle-D, L-Pip-L-Asu(0Bzl)-0H TFA 

Boc-D-Cha-L-I le-D, L-Pip-L-Asu(0Bzl)-0Tmse (813 mg, 0.95 mmol)£DMF 
(2 mDlZfeML. 1M tetrabutylamraonium fluoride THF)§fi£ (4 mL, 4 mmol, 
43*)£iQA^T'30#;fifcgU*:„ MtML/A 10%^x>^ 7 J<M 

zmxt. mmzLtz'ik, mm^^iioo mi)x^tHLtz 0 mm^^-^m^^ 

X£§£*£ft, Boc-D-Cha-L-Ile-D.L-Pip-L-Asu(0Bzl)-0H (696 mg, 0.91 mmol, 
W mtntz. Boc-D-Cha-L-lle-D,L-Pi P -L-Asu(0Bzl)-0H (696 mg, 0.91 
mmol)(I*k?frTTFA (5 mDfcllP*., 30ftm&UX'1&W. UBoc«<D|&3c£ Z o 
/Co TFA^zfeflL x-x;W5'?[l3X-x;U (1: 10) £ Jp x. @ ft £ it , «JE 
T$£*iU H-D-Cha-L-I le-D, L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol, 
JR* 100JK)fcf§fc. 

1*16 cyclo(-L-Asu(OBzl)-D-Cha-L-Ile-D,L-Pip-) 

H-D-Cha-L-lle-D,L-Pip-L-Asu(0Bzl)-0H TFA (752 mg, 0.91 mmol)£DMF (5 
mL)(C^g?U, -^-CDF^ 1 mL £ DMF (455mL, 0.4 mM)KA*l> HATU (104 mg, 1.5 
DIEA(0. 63 mL, 4^»)©DMF (10 mUfcjtt 1 mL fciP*, MX' IBS IS 

ft, mm^^JU (100 mL)T«aaiL, 10%^x>i? 7 J<M, 4%NaHC0 3 7j<^^, 
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S*L/c 0 77r>^^D7t>y77-f- (2.4 x 40 cm, JSH 

CHC1 3 / MeOH = 99 / 1) (I £ oT#$tfSM Ucyclo(-L-Asu(OBzl)-D-Cha- 
L-Ile-D-Pip-) (90 mg, 0. 14 mmol, IR^ 18%), cyclo(-L-Asu(OBzl)-D-Cha- 
L-I le-D. L-Pip-) (200 mg, 0.31 mmol.JR* 40X)?:»/c. 
eye 1 0 (-L-Asu(OBz 1 ) -D-Cha-L- 1 1 e-D-P i p- ) 
Rf = 0.45 (CHCI3 / MeOH = 9 / 1) 

HPLC : Rt=19. 40 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 0 (-L-Asu(0Bz 1 )-D-Cha-L- 1 1 e-L-P i p-) 
Rf = 0.45 (CHCI3 / MeOH = 9 / 1) 

HPLC : Rt=16. 80 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 

XM7 eye 1 0 (-L-Asu (OH)-D-Cha-L- 1 1 e-D-P i p-) , 
cyclo(-L-Asu(OH)-D-Cha-L-I le-D, L-Pip-) 
cyclo(-L-Asu(OBzl)-D-Cha-L-Ile-D-Pip-) (90 mg, 0.14 mmol), cyclo(-L- 
Asu(OBzl)-D-Cha-L-I le-D, L-Pip-) (200 mg, 0.31 mmol) % ^tl^'tlMeOH (5 
mL), MeOH-DMF (10: 1)K»J»U Pd-Cfl$$ (250 mg)£in;L, *^MTt 

^^LM^MLX, cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 
nmo 1 , JK¥ 85%), cyclo(-L-Asu(OH)-D-Cha-L-I le-D, L-Pip-) (170 mg, 0.31 
mmol.lR* 99X)£*§fc. 
eye 1 0 (-L-Asu(OH) -D-Cha-L- 1 1 e-D-P i p-) 

• * 

HPLC : Rt=12.64 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o(-L-Asu(OH)-D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=9.48 min (column : wakosil 5C4, 4.5 x 150 mm, 37-100% linear 
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gradient CH 3 CN / 0. 1% TFA over 30 min) 

Xm cyclo(-L-Asu(NHOH)-D-Cha-L-I le-D-Pip-), 

eye 1 o (-L-Asu (NHOH) -D-Cha-L- 1 1 e-D, L-P i p-) 
cyclo(-L-Asu(OH)-D-Cha-L-Ile-D-Pip-) (76 mg, 0.14 mmol,), cyclo(-L- 
Asu(OH)-D-Cha-L-Ile-D.L-Pip-) (170 mg, 0.31 mmol,)?:, ^n^'ftDMF (3 
mDK&jWU HOBt H 2 0 (LDLDft : 32 mg, 0.21 mmol, 1.5MSS, LDLD, LDLL 
mixture^ : 71 mg, 0.47 mmol, 1.5 ^Sh NH 2 0H HC1 (LDLDft : 49 mg, 0.70 
mmol, 5^ft, LDLD, LDLL mixture^ : 108 mg, 1.6 mmol, 5 SM)?:jjP^., 
^TBOP (LDLD# : 93 mg, 0.21 mmol, LDLD, LDLL mixture^ : 206 

mg, 0.47 mmol, 1.5S*),Et,N (LDLD& : 0. 12 mL, 0.84 mmol, 6^4, 
LDLD, LDLL mixture^: : 0.20 mL, 1.86 mmol, 6 S il ) £ AD > AftfBltRW L tz.. 
£J&**7&. £#LfcEt,N HClfc»»LDMFfcg£Lfc&». LDLD#f£Sephadex 
LH-20 (2.4 x 85 cm, DMF) tfJVMjikfi 7 A CTiS, ttttttft l/cyclo(-L- 
Asu(NHOH)-D-Cha-L-Ile-D-Pip-)(20 mg, 0. 035 mmol) fcf&fc. LDLD, LDLL 
mixture#(£, 'J>M(DMeOmz : @fr l/HPLC(column : YMC-Pack C8 10 x 250 mm, 
37% CH 3 CN/ 0.1% TFA)£Jfl^T*&glU U eye lo(-L-Asu (NHOH) -D- 

Cha-L-I le-D-Pip-) (27 mg, 0.047 mmol, fcfcfi 100%), cyclo(-L-Asu(NH0H)-D- 
Cha-L-I le-L-Pip-) (51 mg, 0.090 mmol, MS 93%)£t#/c. 
eye 1 o (-L-Asu(NHOH) -D-Cha-L- 1 1 e-D-P i p-) 

HPLC : Rt=21.34 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu(NHOH)-D-Cha-L- 1 1 e-L-P i p-) 

HPLC : Rt=18.79 min (column : wakosil II 5C18, 4. 5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H]+ 



30 



WO 00/52033 PCT/JPOO/01141 

(HiSfflJ 1 1 ) CHAP-84;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-L-Pip-), CHAP- 
85;cyclo(-L-Asu(NH0H)-D-Cha -L-Leu-D-Pip-)CD-£$ 




CHAP84 CHAP85 

«ia*«r h?*?* wsmZs m&mio (chap86,chap87)h2pi;-c^ 

ofc. fc/£U Boc-L-Leu-D,L-Pip-OBzl Koi^Tfi, BOPIi^ (1.5 S 

S), HOBt H 2 0 (1.5S£)£JBWc. 

eye 1 o (-L-Asu (NHOH) -D-Cha-L-Leu-D-Pi p-) 

HPLC : Rt=20.89 min (column: wakosil II 5C18, 4.5 x 150 ram, 10-100% 
lineargradient CH 3 CN / 0.1% TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Leu-L-P i p-) 

HPLC : Rt=18. 33 min (column : wakosil II 5C18, 4.5 x 150 nun, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=564 [M+H] + 
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(HMJ12) CHAP-78;cyclo(-L-Asu(NH0H)-D-Cha-L-Cha-L-Pip-), CHAP- 
79 ; eye 1 o ( -L-Asu (NHOH) -D-Cha-L-Cha-D-P i p-) © <&J& 




CHAP78 CHAP79 

itz. fztzL. Boc-L-Cha-D,L-Pip-OBzl {I oi^Tfi, DCC (1.3311), 

HOBt H 2 0 (1.3£»)&JBWc. 

eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -D-P i p-) 

HPLC : Rt=26.20 min (column: wakosil II 5C18, 4. 5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0. IX TFA over 30 min) 
eye 1 o (-L-Asu (NHOH) -D-Cha-L-Cha -L-P i p-) 

HPLC : Rt=23.36 min (column : wakosil II 5C18, 4.5 x 150 mm, 10-100% 
linear gradient CH 3 CN / 0.1% TFA over 30 min) 
FAB-MS (2,2'-dithiodiethanol) : m/z=604 [M+H] + 

(umm i ) mhc class - i^aHacestffitt 

Xftmomtk'r h y^?* YMM>WP>^tZ> MHC class- l^mUUMi¥ 
%WomftTh7*7*Vmmfc*ttm-Sl2:ZZ£X\ MHC class- 1^56 
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T'&SB16/BL6*fflJ5§£$fflU£ 0 mmM<Di$m&, 10% FBS£ M L/bMEMlgife 

zmw 37°c. 55t;-i?^^#SET, ymn.mnbtzj y*i.^-$-*m^ 

b <DMSOK}MU »j£5 mg/ral (16.54 mM) OjeCftftCfflK L tz. Y V □ * 
#?->A{±, t7« h Vf7t?7- tfS*HiFiStt£jBH-*"<5MHC class- I# 

T ffl V > 6 DMS0<±, * K ft £ *5 V * T * rT SB 6*J * ^ii A1" 5 £ £ K & S 

fiS^L*:. 

mfia<DBl6/BL6^fflJ^ 4 5000{@/we 1 1 OiBUfiffifiT* 9 6^7>f ^D^U-M: 

*OJR»«m^*«:«F«lK#«?Lfcttl0iEtl«:»iinl/. §lttt#7 2 ftdUlgft 
L/c. &well£PBS T—[h]^L. SiTtSIW&X 

tfigtfl!lfelifcv>fctfc, O.U^I/^UT^t^ K«'3M1IIU M<DIII£ 

B^L/ciifla^SC^LTV^SMHC class- I#^£>Mfi, WT©3£fjS'eai 
JfcLfc. -Tktfii^tbX, T^CDMHC class- I^Kttl-SffiftT'&SJftH- 

2KWjjt# (russp°D ; mm&m £jbv\ -Ktxwtbx, v*?y<mw 

*IgG+M (rfffiS P n p ; ^5 3>tt) £fflV\ ft<^T\ LT, 
h7t'^>-i?-^7^ M>^~ VziyVa-Y-h (rU^ n a p ; BRLtt) fcgjfc 

±IBO^'C*«^n7 , c^ / S -#7* h^^— If*?:, «SCi:LT, 
4-methylumbel 1 iferyl-/9 -D-galactoside (TUlSSi : 5c tc i~ il v -i x V t> ) 

^S^©^«twSEl-rs^3HS (M : 365nm, : 450nm) 
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VtV^y h'£>7j<i££gU5IW;:M£, &J&LTV>6MHC class- 

LTV^MHC class-I#^M0$l£{g£SitMii: Ufc. «.«j|^^«|0*ilP» 
JtfcfcttS, ^UTV>6MHC class- I#?*t£, firffi08ifMt*: 1 fc-f-Sffl 
#fflt?*L, »»ft^«©ffitt!ft«J±»ll%-«tfiS3i1-*aiiSE (Cx2) T'Jt 

C(D^ 1 IZ&l-MWr h7^^f K(£Mnt»MHC class-I#^<D^3U£iI?5te 



1 





2{g(SitfifiC x2 


CHAP 15 


33.2 nM 


CHAP54 


5.67 nM 


CHAP55 


5.38 nM 


CHAP71 


2.76 nM 


CHAP76 


1.88 nM 


CHAP78- 


2.35 nM 


CHAP79 


2.79 nM 


CHAP81 


1.29 nM 


CHAP82 


2.69 nM 


CHAP83 


2.29 nM 


CHAP84 


5.65 nM 


CHAP85 


2.26 nM 


CHAP86 


3.29 nM 


CHAP87 


5.39 nM 


CHAP90 


3.96 nM 


CHAP91 


2.48 nM 
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(K&0U 2 ) histone deacetylaseggjjtjBgygft 

Kfb£*fc iStz I^>f7tf7- t*tD^?gft$:iatf(r«k5Ci: 
0a£fiEfcf&SB«JtN *%BJO^-r h^^y^K-fk^^*^ in vitrocD&K 

tT, h yf7tf5- tf<08H8(±2£#8*Ji'w{£§H<b (J. Biol. Chem. 265, 
17174-17179, 1990) OtfjSKftoTfrofc. $*i^B16/BL6iSffl»^7i-*f 

JN9J&&HDA buffer (15 mM U >Sfc# D «7 A, 5X^«J-feD 
— ;K 0.2 mM EDTA, 1 mM 2-mercaptoethanol , pH 7.5) (IMU fr^Vi- 
-fXUitt, &iVClK£&Jt) (2500Xg, 10 min) , 1 M (NH 4 ),S0 4 ££fc|g 
buffer + T»|*tf**$>*-f XUfc. M^$»U>l>i>LT, #BlLfc±at*© 
(NH 4 ) 2 S0 4 »f£fc3.5 M*-C±ff$-Hr. tT, h >f7tf7- tf£M$-tt£„ 
w©ii*lBM&fcHDA bufferK#&#U y^atiST'HDA buffer (I U ffl. 

histone deacetylaselP^j&i: UTffl Wc 0 

SJIh LT, ^JSSH^^K ; [ 3 H]acetylated histone H4 peptide* ffl 
C©[ 3 H]acetylated histone H4 peptide^ 7> h >H4(7)N*^ 
K ; SGRGKGGKGLGKGGAKRHRKVC (C*(I (i>>*x^ > £ o in ) &£j£U 

3H-M*jftKT*&#7*^;WbU .»Ki:UTfflWc. 
7yb-rttttH^b^»o#4T. £$»M£g^^£37rT'3lOT^ 

a*- h-TSC fcKJ: «Jfro/c (SJS^miOOM 1) . £JS£25ai1©1M HCl. 
0.2 MM£»]-0±tf>, »3RSJEST?9IU ft /c[ 3 H] acetate £B^x^;U-C 

-ti-f, Islb^^fro/c PlWSttte. #MPd*m3histone deacetylase 
»*»tt%50XK*-r*»jft-C»l,fc (50Mfil[) . 
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